A universal technology for monitoring G-protein-coupled receptor activation in vitro and noninvasively in live animals.
G-protein coupled receptors (GPCRs) are a versatile and ubiquitous family of membrane receptors that transmit extracellular signals to mammalian cells and constitute the most important class of drug targets. Yet, sensitive and specific methods are lacking that would allow quantitative comparisons of pharmacologic properties of these receptors in physiological or pathological settings in live animals. We sought to overcome these limitations by employing low affinity, reversible beta-galactosidase complementation to quantify GPCR activation via interaction with beta-arrestin. A panel of cell lines was engineered expressing different GPCRs together with the reporter system. In vitro evaluation revealed highly sensitive, dynamic, and specific assessment of GPCR agonists and antagonists. Following implantation of the cells into mice, it was possible for the first time to monitor pharmacological GPCR activation and inhibition in their physiological context by noninvasive bioluminescence imaging in living animals. This technology has unique advantages that enable novel applications in the functional investigation of GPCR modulation in live animals in biological research and drug discovery.